Complementary Faces of the Rod Disc Membrane in Freeze-Fracture Replicas. Tohoku J. exp. Med., 1974, 113 (4), 313-317 -Replicas from complementary freeze-fracture faces of the rabbit rod outer segments were examined in an electron microscope. By this method two dissimilar faces, A and B, were visualized in a disc. The A face, toward the inteadisc space, was characterized by densely packed particles, about 10 nm in diameter, rising on it; and the B face, toward the interdisc space, appear ed smooth with minute unevennesses. An A face always formed a complementary set with a B face, and vice versa. No evidence has been obtained to suggest that a disc membrane may split along two or more different fracture planes. freeze-fracture method; rod outer segment; visual cell; retina Recent freeze-etch studies have revealed that the disc membrane of the rod outer segment is fractured to produce two distinct types of fracture faces (Clark and Branton 1968; Leeson 1970) . According to Clark and Branton,the first one, arbitrarily called 'A face,' showed shallow irregular pits surrounded by steep interconnecting ridges; and the second, or `B face,' had an appearance of `worn cobblestone pavement,' which consisted of tightly packed `stones,' 200 to 250 A in diameter. They concluded that a disc membrane split along its interior during fracture, and therefore the two faces, A and B, should have been apposed in the membrane intact. Leeson, on the other hand, emphasized the possibility that fracture occurred along the true membrane surfaces to produce two dissimilar surfaces as labeled 'r' (rough) and 's' (smooth) in his paper. He thought the rough one to be the intercellular surface toward the intradisc space and the smooth one to be the intracellular surface toward the interdisc space.
Recent freeze-etch studies have revealed that the disc membrane of the rod outer segment is fractured to produce two distinct types of fracture faces (Clark and Branton 1968; Leeson 1970 ). According to Clark and Branton,the first one, arbitrarily called 'A face,' showed shallow irregular pits surrounded by steep interconnecting ridges; and the second, or `B face,' had an appearance of `worn cobblestone pavement,' which consisted of tightly packed `stones,' 200 to 250 A in diameter. They concluded that a disc membrane split along its interior during fracture, and therefore the two faces, A and B, should have been apposed in the membrane intact. Leeson, on the other hand, emphasized the possibility that fracture occurred along the true membrane surfaces to produce two dissimilar surfaces as labeled 'r' (rough) and 's' (smooth) in his paper. He thought the rough one to be the intercellular surface toward the intradisc space and the smooth one to be the intracellular surface toward the interdisc space.
A complementary set of replicas is obviously helpful to the interpretation of results from the freeze-fracture and -etch methods. In the present study the method of Tonosaki and Yamamoto (1974) for complementary replicas was applied to the rod disc membrane of rabbit. diameter, rising on it, and the other was generally smooth with minute unevennesses. The particles were also attached to the smooth face though in much smaller number. As compared with the description on unfixed retinas (Clark and Branton 1968; Leeson 1970) , the particulate appearance of the rough face was more conspicuous and the irregular ridges and depressions were less clear in the present fixed specimen. In this paper the rough face is called 'A face' and the smooth face 'B face' after Clark and Branton. These A and B faces were considered, taking the morphogenesis of a disc membrane into account, to be homologous with the A and B faces, respectively, of the cell membrane. The presence of irregularly dispersed particles has been commonly ascertained on the A face of the cell membrane (Chalcroft and Bullivant 1970; McNutt and Weinstein 1970) . As compared with densely packed particles and the B face (B) is smooth with minute unevennesses. The interdisc space (S1) is continuous to the cytoplasm (C) between the cell membrane and the stack of discs. B', B face of a small patch of the disc membrane attached to the A face of the opposite part in the same disc; PA, A face of the cell membrane; S2, intradisc space. these reports, the particle distribution on the A face of the disc membrane was characteristically dense.
MATERIALS AND METHODS
In our replicas shown in the figures, the interdisc and intradisc spaces received heavier shadowing than did the A and B faces since these spaces came to be somewhat perpendicular to the A and B faces. The interdisc space was continuous to the cytoplasm between cell membrane and stack of discs. As previously pointed out by Clark and Branton (1968) and Leeson (1970) , the A face opposed to the intradisc space and the B face to the interdisc space.
It is evident from Fig. 2a and b that an A face always forms a complementary set with a B face, and vice versa. The structural complementarity between the two faces, A and B, seemed to be imperfect. While the A face had a large number of particles rising on it, the B face appeared generally smooth and it was difficult to specify a pit or depression exactly corresponding to a particular prominence on the A face. The interpretation that there might exist two or more different fracture planes in each disc membrane seemed to be primarily based on such structural deficiency in terms of the complementarity. If a pair of A faces formed a complementary set and a pair of B faces another one, at least two different fracture planes ought to be asserted for a disc membrane; and if such were the case, four fracture faces, or more, could appear in one disc . The present study has disclosed no evidence implying such multiple fracture planes . At this stage of study we like to assume a single fracture plane which may cleave the membrane's interior to produce complementary A and B faces . This view is also in good agreement with the observations of complementary replicas from a variety of biological membranes (Chalcroft and Bullivant 1970; Sleytr 1970; Wehrli et al. 1970; Flower 1973 ).
